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Cho:H=1;C=12; 0=16; Na=23; Cl=355; K=39; Mn =55; T(K) =t(°C) + 273; R = 8,314
J-molt-K*=0,082 atm-L-mol ™K.

Céu | (3,0 diém)

1. Cho chit N=SF;3 long tac dung véi [XeF][AsFe], thu dugc san pham 1a [F3SN-XeF][AsFe] (1).
O trang thai rin, khi bi dun néng, (1) chuyén thanh [F4SN-Xe][AsFs] (2). Phan tng cua (2) véi
HF, thu dugc san pham [FsSN(H)-Xe][AsFe] (3), [FsSNH2][AsFe] (4) va XeFo.

a) Str dung mo hinh sy day cua cac cip electron hoa tri (VSEPR), dé xuét cdu triic cta anion
[AsF.]", cation trong cac hop chét (1), (2), (3), (4) va cho biét (c6 giai thich) cation nio c6 lién két
gitta S va N ngan nhat, dai nhat.

b) Cho biét trang thai lai héa cia nguyén tir luu huynh trong cc hop chit (1), (2), (3) va (4).

2. Str dung thuyét obitan phan tir (thuyét MO) dé giai thich tai sao ning luong ion hoa thir
nhat cta phén tir nito (1501 kJ'mol™?) 16n hon ning lugng ion héa thir nhat cua nguyén tir nito
(1402 kJ-mol™).

Cau Il (4,0 diém)

Dbt chay hoan toan 3,6 gam hop chét hitu co X & thé khi bang mot luong du oxi trong
mot bom nhiét luong ké. Ban dau, nhiét luong ké chtra 600 gam nudc, & 25°C. Sau phén ung,
nhiét do cua hé 1a 28°C; ¢6 11 gam CO2(k) va 5,4 gam H2O(l) dugc tao thanh. Gia thict, luong
nhiét bi hip thu bai oxi du va cac san pham phan tng 1a khong dang ké.

1. Xéc dinh cong thirc phan tir cua X.

2. Xé4c dinh nhiét dung ctia nhiét lugng ké (khong bao gdm 600 gam nudc).
3. Xac dinh nhiét sinh tiéu chuan (AH?,.) ciia X,

Cho biét:

AH_ 4 ctia CO2(K) va H2O(1) lan luot 13 -393,51 va -285,83 kJ-mol*;

Nhiét dung riéng cua nudc 1a 4,184 J-g--K™;

Bién thién ngi nang cua phan ing dét chay 1 mol X & 25°C, AU, =-2070,00 kJ-mol ™.

Cau III (4,0 diém)
Trong moi truong axit, 1~ bi oxi hoa béi BrO; theo phan tmg:

91" + BrO; + 6H"—— 3I; + Br- + 3H,0 ()]
1. Thyc nghi¢m cho biét, & mot nhiét do xac dinh, biéu thire tc dd cua phan ung c6 dang:
v=- LB e prero 0 I

vé6i k 13 hang s toc do cua phan tng.

a) Cho biét bac cua phan tng (I). Bac ciia phan tng bing bao nhiéu néu phan tng duoc thuc
hién trong dung dich dém c6 pH = 3?

b) Néu thuc hién phan tmg trong dung dich dém c6 pH < 7 thi ning luong hoat hoa cua phan
g c6 thay doi khong? Tai sa0?

trang 1/3



2. Co ché cua phan tng (I) dugc dé nghi nhu sau:

BrO; + 2H+kk<:>1 H,Bro; (1)  (nhanh, cin bing)
-1
H,BrO; + I'—% IBrO, + H,O (2)  (cham)
IBrO, + I"—< I, + Bro, (3)  (nhanh)
BrO, + 21" + 2H"—* 5 I, + BrO" + H,0 (4)  (nhanh)
BrO™ + 21" + 2H" —% I, + Br + H,0 (5)  (nhanh)
_ K _ ~ N
L, + 1 k<:>6 I (6)  (can bang)

-6
a) Co thé ap dung nguyén li ndng do ding cho cac tiéu phan trung gian H,BrO; va IBrO: dugc
khong? Tai sao? ) )
b) Chirng minh rang co ché nay phu hgp véi biéu thirc toc do (I1) ¢ trén, tir d6 tim biu thire cua k.

Cau IV (5,0 diém)
1. Cac kim loai nhom IA nhu Li, Na, ... ¢6 hoat tinh hoa hoc cao. Mot s6 hop chét cua chung co
g dung rong rai trong nhiéu linh vuc.
a) Viét cac phuong trinh hoéa hoc xay ra khi d6t chay timg kim loai Li, Na trong khong khi.
b) Hién nay, mot sd hop chat chira kim loai kiém 1a cac vét liéu tiém ning cho pin nhién liéu
boi kha niang luu trir hidro cao, LisN 1a mot trong nhitng hop chat nhu vay. Mot phan tir LisN
¢6 kha nang phan g v6i hai phan tir Hz qua hai phan tmg theo so d0 sau:

LisN+H, - A+B

A+H,—»C+B

Hoan thanh cac phuong trinh héa hoc va cho biét cong thirc phéan tir cac hop chat A va B.
¢) Mot hop chat khac véi ham luong hidro cao ciing thu hat nhidu sy quan tim va nghién ctu 1a
NH3BHs. Tuy nhién, mot nhuge diém ciia hop chét nay 1a chi bat dau giai phong hidro ¢ nhiét
d6 kha cao (khoang 150°C), khong thich hgp cho cac phan g trong pin nhién lidu. Dé khac
phuc nhugc diém nay, ngudi ta cho NH3BHs phan tmg v6i hop chét B theo ti 16 mol 1 : 1, thu
duge mot mol Hz va mot mol hop chit mai D.

Viét phuong trinh hoa hoc tao thanh D trong phan tng trén. Cho biét cong thirc cdu tao
ctia D va trang thai lai hoa cta cac nguyén tir B, N trong hop chét nay.
d) Céc tinh toan li thuyét va thuc nghiém déu chi ra rang, hop chat D ¢6 kha ning dé hidro hoa
& nhiét d6 thip hon dang ké so véi NH3BH3 (khoang 90°C), nhd ¢6 sy tham gia cua Li trong
hop chét nay.

Hay dé xut co ché hai budc cho sy giai phong mot phan tir Hz tir mot phan tir D.
2. Mot loai quing chi chita MnO2 va tap chit tro. Can chinh xac 0,5000 gam quing trén rdi cho
vao binh ciu c6 nhanh. Thém tir tir vao binh nay khoang 50 mL dung dich HCI dic. Pun néng
dén khi mau quang tan hét, chi con lai tap chét tro. Hép thu hoan toan khi Cl; thoat ra bﬁ“mg luong
du dung dich KI, thu dugc dung dich X. Chuyén toan by X vao binh dinh murc 250 mL, thém
nuée cat dén vach muec, lic déu. Chuan d¢ 25,00 mL dung dich nay bang dung dich chuan
Na2S203 0,05 M (chi thi hd tinh bot) thi hét 22,50 mL.
a) Viét cac phuong trinh hoa hoc xay ra.
b) Tinh ham lwong % theo khéi luong cia MnO; trong quing trén.

Cau V (4,0 diém)

Mot trong nhitng thude thtr dic trung dé tim ion Pb?* (trong dung dich) 1a Na2CrOs. Cho
biét, két taa PbCrO4 mau vang, tan dugc trong dung dich NaOH du; trong khi do, két taa PbS
mau den, khong tan dugc trong dung dich NaOH.
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Thém tr tr 0,05 mol Pb(NO3)2 vao 1,0 L dung dich X gbm 0,02 mol NazS va 0,03 mol
Na2CrOgs, thu dugc hon hgp Y gdm phan két ta va phan dung dich (coi thé tich khong thay doi
khi thém Pb(NO3)2 vao dung dich X).

1. Tinh pH cta dung dich X. . i ) .

2. Bang lap luan va danh gia hop li, chirng to rang, pH phan dung dich ctia Y xap xi bang 7,0.

3. Tinh [Cr205_] va [Pb?*] trong phan dung dich caa Y.

4. Trinh bay cach thiét lap so dd pin dugc ghép bai dién cuc chi (Pb) nhing trong hdn hop Y va
dién cuc hidro ti€u chuan.

Cho biét:
— . — . — . 0 —
pKal(st) - 7’02’ pKaZ(st) - 12’90’ pKa(HCI’OZ)_ 6’501 EPb2+/Pb_ '0,126 V
PK sy = 26,60, PKppero,) = 13,70 PKypyon,) = 14,90
2CrO; + 2H* = Cr,07 + H0 K =3,13.10%
2+ —\ + + * — * -
Pb%* + H,0 = PbOH* + H 19°8, =198, oy = 780
Pb?* +2H,0 = Pb(OH)a@) + 2H"  19°5, =19  Boyony, = -17,20
Pb%* + 3H,0 = Pb(OH), + 3H* lg"B, = Ig*ﬁpb(OHE: -28,00
. , 2,303RT
(v6i pKa = -1gKa; pKs = -1gKs; ¢ 25°C: T =0,0592 V)
-------------------- HET

* Thi sinh khong dwoc su dung tai liéu,
* Gidm thi khong giai thich gi thém.
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